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Objectives. To identify explanations for adherence to self-care behaviours amongst
adolescents with food allergy–induced anaphylaxis using two social cognition models: the
health belief model (HBM) and the common sense self-regulation model (CS-SRM).
Design. Cross-sectional self-completion questionnaire study to gain initial evidence of
the two models’ feasibility/effectiveness in explaining adherence in an adolescent food-
allergic population.
Methods. Participants aged 13–19 years with a diagnosis of severe food allergy and a
prescriptionofanadrenalineauto-injectorwererecruited fromhospitaloutpatients.Adherence
to self-care behaviours wasmeasured in addition to constructs from theHBM andCS-SRM.
Results. One hundred and eighty-eight food-allergic adolescents completed the question-
naire.TheHBM, specifically theconstructsperceivedseverity andbarriers, accounted for21%
oftheexplainedvarianceinadherencebehaviours.CS-SRMconstructs, illness identity, timeline
cyclical beliefs and emotional representations explained 25% of the variance.
Conclusions. Both models performed similarly in explaining adherence to self-care
behaviours in adolescents with food allergy. Interventions designed to elicit personal
barriers to adherence and to address perceptions of severity and the unpredictable
nature of symptoms may be more effective in improving adherence to self-care
behaviours than current interventions.
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Statement of contribution
What is already known on this subject? Patients’ poor management of food allergy induced
anaphylaxis is commonly attributed to lack of knowledge and ability in using the adrenaline auto-
injector. Adherence to recommended preventive self-care behaviours, like allergen avoidance and
carrying emergency medication, are rarely assessed. Social Cognition Models (SCMs) have been
successfully applied to a number of adherence-related studies in disease conditions such as asthma
and diabetes, but have not yet been applied to food allergy induced anaphylaxis.
What does this study add?
 This is the first large-scale quantitative study of adherence behaviours in adolescents with food
allergy.
 This is the first study to apply theoretical models to explain adherence in the adolescent food
allergic population.
 This is the first application of bothmodels to food allergy, and the first to compare the twomodels’
measurement instruments.
Food allergy affects approximately 2.3% of adolescents in the United Kingdom (Pereira
et al., 2005) and prevalence is increasing (Centers for Disease Control and Prevention,
2011). Food allergy can manifest itself with a wide range of symptoms, ranging frommild
and localized to severe and generalized reactions. A life-threatening reaction, known as
anaphylaxis, is characterized by circulatory collapse, angioedema and respiratory
compromise. Food allergy is the leading cause of anaphylaxis in non–health care settings
(Sampson, 2004).
The key to successful management of food allergy is avoidance of the offending
allergen. Antihistamines, nasal sprays and eye drops may control mild symptoms, but in
the event of a life-threatening reaction, successful management requires the prompt
administration of adrenaline or epinephrine (Resuscitation Council (UK), 2008). To
enable fast and self-administered treatment, adrenaline is packaged in a preloaded syringe,
known as an adrenaline auto-injector (AAI), and patients at high risk of anaphylaxis are
recommended to carry one at all times (Resuscitation Council (UK), 2008).
Each year, there are approximately 20 deaths from anaphylaxis in the United Kingdom
(Pumphrey, 2000), mostly in adolescents and young adults, a pattern observed also in the
USA(Bock,Munoz-Furlong&Sampson,2001; Sampson,Mendelson&Rosen,1992).Death
is often due to delayed administration of adrenaline (Bock et al., 2001) because the victim
doesnothave theirAAIwith them. Failure to followrecommendedmedical advice remains
abarrier to thecontrol ofmanyconditions (Sabate, 2003), and anaphylaxis is noexception.
It is suggested that if patients adhere to treatment, the odds of a favourable health
outcome are three times higher than for thosewho are non-adherent (DiMatteo, Giordani,
Lepper & Croghan, 2002). In studies measuring adherence to carrying emergency
medication for anaphylaxis, wide variation is found, from 30% of adults (Goldberg &
Confino-Cohen, 2000) to 78% of parents/carers (Kim et al., 2005) carrying their AAI at all
times.Theexact frequencyofcarryingemergencymedication inadolescents isnotknown,
but recent qualitative research has found non-carriage to be a recurring theme (Gallagher,
Worth, Cunningham-Burley & Sheikh, 2011; Macadam et al., 2012). No investigations of
psychological factors underlying suboptimal adherence have been conducted.
Developments in health psychology have enabled a better understanding of the
reasons some individuals adhere to their treatment regime, and others not. A number of
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theoriesofhealthbehaviourexist, andtherearesubtledifferencesbetweenthem(Sutton,2011).
Theories range from general theories of attitude and behaviour, such as the Theory of Planned
Behaviour (Ajzen, 1985), to those that are specifically applied to health-related behaviours.
Within theories developed specifically to address health-related behaviours, there are
marked differences, for example the health belief model (Rosenstock, 1966) and the common
sense self-regulation model (Leventhal, Nerenz & Steele, 1984) are conceptually distinct.
The health belief model (HBM) suggests that perceived severity (beliefs about how
serious the condition is and the related consequences of the condition), perceived
susceptibility (the extent to which the individual feels at risk of being exposed/suffering
from the condition) and cues to action all contribute to the individual’s perception of
threat.Cues to action can be internal (e.g., bodily state or symptom) or external (reminder
about doctor’s appointment). The individual’s perception of threat to a condition plus the
perceived benefits (the effectiveness and availability of taking a particular course of
action) and the perceived barriers (the negative aspects related to following the course of
action) all add to the likelihood of the action being followed.
The common sense self-regulation model (CS-SRM) originally identified five cognitive
dimensions of processing health information (Leventhal et al., 1984). These are as
follows: identity – the label used describes the condition and related symptoms;
consequences – the anticipated effects and outcome of the condition; timeline acute/
chronic – the length of time that the individual believes their condition will last; control/
cure (both personal and treatment) – the extent to which individuals believe they will
recover from their condition or control it through treatment; and cause – the individual’s
perception of what leads to the onset of the condition. Three cognitive dimensions were
added subsequently that addressed emotional representations – emotional perceptions
related to the illness; cyclical timeline beliefs – perceptions related to fluctuation in
symptoms and changeability of the illness; and coherence – the extent to which an
individual has a coherent understanding of their condition (Moss-Morris et al., 2002).
Thesemodelsdiffer in that theHBMtakes into accountbeliefsabout the recommended
behaviour as important determinants of that behaviour. In contrast, the CS-SRM focusses
more on the individuals’ beliefs about the illness (Sutton, 2011). Research has suggested
that theories which focus on behavioural beliefs are more likely to predict behaviour than
those that focus on illness beliefs (Hagger & Orbell, 2003), making comparison of these
twomodels particularly interesting. Further justification for focussing on theHBM andCS-
SRM lies within the psychological constructs featured within each respective model, of
which all are relevant to food allergy and related behaviours.
The HBM offers a full description of the barriers and benefits aspects of health-related
decision-makingwhich is lacking in the CS-SRM. Barriers and benefitswere thought to be
particularly pertinent to adherence in food-allergic individuals as qualitative research has
identified multifaceted barriers to the use of AAI (Gallagher et al., 2011). Identifying the
barriers that may inhibit individuals following recommended behaviours allows interven-
tions tobedeveloped that target specific obstacles topositive behaviour change. TheHBM
has been criticized for excluding the role of emotion in decision-making (Henshaw &
Freedman-Doan, 2009; Sutton, 2001) and for not providing a more complete conceptu-
alization of the perceived severity construct, but the CS-SRM addresses both of these
criticisms. It includes ameasure of emotional representations and addresses perceptions
relating to the chronicity, identity and consequences of illness, all of which have been
argued to provide a fuller picture of severity aspects (Henshaw& Freedman-Doan, 2009).
Strong support exists for the application of the HBM in predicting health behaviours
relating to mammography screening (Aiken, West, Woodward, Reno & Reynolds, 1994)
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and diabetes (Gillibrand & Stevenson, 2006). However, criticisms remain unresolved
(Ogden, 2003), including that of the HBM’s ability to predict long-term health behaviours
as opposed to one-off treatments (Henshaw& Freedman-Doan, 2009). The application of
the HBM to a food-allergic population is particularly interesting, as it will enable the
explanatory power of this model to be explored for a condition that is both chronic and
episodic and that requires adherence to long-term health behaviours.
Careful consideration was given to the clinical manifestation of food allergy when
identifying a suitable comparative model. Of concern was the fact that food allergy is
largely an asymptomatic condition. However, the original derivation of the CS-SRM was
developed for use in high blood pressure (Meyer, Leventhal & Gutmann, 1985), which,
similarly to food allergy (if allergen avoidance is maintained), is an asymptomatic
condition. Researchers found that despite individuals recognizing their hypertension to
be without symptoms, they continued to monitor and define their illness based on
symptoms. Meyer et al. (1985) reported that individuals made decisions regarding
treatment based on their erroneous symptomatic representations, a finding that could be
compared within the population under investigation here.
The primary aim of this studywas to use theHBM andCS-SRM to identify psychological
explanations for adherence to self-care behaviours in order to inform the development of
future interventions. Secondary objectives included testing the feasibility of applying the
HBM and CS-SRM to the self-care behaviours of adolescents with food allergy, and
comparing the ability of the two models to identify the most important and modifiable
explanatory factors for adherence to self-care behaviours.
Method
Design
A cross-sectional self-completion questionnaire was used to investigate whether
psychological factors associated with the HBM and the CS-SRM could explain adherence
to self-care behaviours in adolescents with food allergy.
Participants and procedure
Adolescentsbetweentheagesof13and19 yearsandprescribedAAIfor themanagementof
food allergywere eligible forparticipation. Participantswere excluded if theywere unable
to read or write, or if they were non-English speaking as we had insufficient funds to
translate study documents. Potential participants, identified from two paediatric allergy
outpatient clinics in South-East England,were sent an information sheet, consent formand
questionnaire with a freepost return envelope. Individuals aged 16 years and over were
addressed directly. For 13- to 15-year-olds, their guardians received a copy of the
information sheet, consent form and separate documents (information sheet, assent form
andquestionnaire) for their adolescent to read andcomplete. Ethical approvalwas granted
by the National Health Service South East Research Ethics Committee (09/H1102/100).
Measures
Adherence to self-care behaviours
Adherence was measured using a four-item scale; one item assessed how often
participants carried their AAI (‘I carry my auto-injector at all times’), and three further
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statements were related to avoidance of the allergen (‘I try to avoid foods which I know I
am allergic to’, ‘When I eat in a restaurant I ask about the ingredients which have been
used’ and ‘When I eat at a friend’s house I ask about the ingredients which have been
used’). Usually in studies of food allergy, adherence is measured by a single item focussing
on carrying AAI. Our extended scale was developed with assistance from paediatric
allergy specialists and addresses scenarios common to adolescents. Assessment of allergen
avoidance behaviours is usually overlooked, despite avoidance being the key to primary
prevention of anaphylaxis. As most food-induced cases of anaphylaxis occur outside the
home (Pumphrey, 2004) and predominantly in restaurants and friends’ houses (Bock,
Munoz-Furlong & Sampson, 2007), a measure of allergen avoidance in each of these
situations was deemed important. Responses were measured on a 5-point scale anchored
1 (never true) and 5 (always true), and scores ranged from 0 to 20 with higher scores
representing greater adherence (Cronbach’s a = .65).
Health belief model items
The HBM items included in this study originated from the widely used validated
questionnaire developed by Champion (1984), items relating to breast cancer were
rewrittenwith food allergy. TheHBMquestionnaire included a total of 32 itemsmeasuring
the five constructs identified in the model – perceived severity (3 items), perceived
susceptibility (3 items), perceived benefits (7 items), perceived barriers (10 items) and
cues to action (9 items). More detail of item content is shown in Table 1. All items were
measured on a 5-point scale, anchored 1 (strongly disagree) and 5 (strongly agree) and
summedacrosseachconstruct, so that higher scores representedmore stronglyheldbeliefs.
Common sense self-regulation model items
To measure illness perceptions of adolescents with food allergy, we used the revised
Illness Perception Questionnaire (IPQ-R; Moss-Morris et al., 2002), which was designed
to measure the cognitive components of the CS-SRM. The IPQ-R includes 38 items
representing the nine theoretically derived factors labelled identity, consequences,
timeline acute/chronic, control/cure (personal and treatment), cause, emotional
representation, timeline cyclical and coherence (see Table 2 for content). As is common
practice when using this questionnaire, items were adapted to refer to the focus of the
investigation, food allergy and the risk of anaphylaxis. Identity was measured using an
18-item symptom checklist whereby participants reported the number of symptoms they
perceived to be related to their food allergy. All other items were measured on a 5-point
scale. In linewith recommendations, 10 itemswere reverse-scored as is usual practice. All
items were anchored 1 (strongly disagree) to 5 (strongly agree) where higher scores
indicated greater illness perceptions. Items were again summed for each construct.
Data analysis
Data imputationwas used for all scales providedmore than half of the itemswere present:
themean of these itemswas calculated and substituted for themissing items. Scaleswhere
more than half of the items were missing were excluded from the analysis. Statistical
analysis was performed using SPSS version 15.0 for Windows. Bootstrapping resampling
analysis was used for each test to ensure variables were not affected by non-normality and
to provide more robust results. Bivariate associations using Pearson’s correlations
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Table 1. Principal component analysis of health belief model items
HBM subscale
Factor loadings
1 2 3 4 5 6 7 8 9 10
Perceived barriers (a = .65, mean = 20.41, SD = 4.62)
Carrying my auto-injector makes
me feel different to my friends
1.00
Having a food allergy makes me
feel different to my friends
0.71
I find my auto-injector
inconvenient to carry and use
0.85
I have nowhere to put my auto-
injector when I go out
0.85
I find it difficult to remember my
auto-injector when I go out
0.51
I do not like the side effects of
using my auto-injector
0.84
I find using my auto-injector
painful
0.70
My auto-injector costs too much
[Ex]
0.32
I am unsure what triggers to avoid
[Ex]
0.40
I am unsure of how to use my
auto-injector [Ex]
0.28
Cues to action (a = .91, mean = 22.14, SD = 6.64)
I am more likely to carry my auto-
injector after my doctor
reminds me
0.92
I am more likely to carry my auto-
injector after someone from
my support group reminds me
0.87
I am more likely to carry my auto-
injector after my friends or
family remind me
0.82
I am more likely to carry my auto-
injector after someone I know
has had an anaphylactic
reaction
0.75
I am more likely to carry my auto-
injector after I read a story
about food allergy in a paper/
magazine
0.69
I am more likely to carry my auto-
injector after I hear a story
about food allergy on the TV/
radio
0.60
I am more likely to carry my auto-
injector if I have suffered a
reaction or felt symptoms
0.55
Continued
6 Christina J. Jones et al.
Table 1. (Continued)
HBM subscale
Factor loadings
1 2 3 4 5 6 7 8 9 10
In the last 12 months,
someone I know has had
a severe reaction which
needed their
auto-injector [Ex]
0.44
In the last 12 months, I have
experienced a severe reaction
which needed my auto-
injector [Ex]
0.37
Perceived susceptibility (a = .79, mean = 9.64, SD = 2.60)
It is likely I will have an
anaphylactic reaction
0.86
I feel that I will have an
anaphylactic reaction
at some time in my life
0.66
My chances of having an
anaphylactic reaction in the
next few years are high
0.62
Perceived severity (a = .68, mean = 11.39, SD = 2.55)
Anaphylaxis is a serious
condition
0.80
I believe that if I had an
anaphylactic reaction,
I could die
0.48
Anaphylaxis has major
consequences on my life
0.40
Perceived benefits (a = .47, mean = 20.87, SD = 3.18)
Avoiding the triggers which I am
allergic to is the best way of
not having a reaction
0.57
If I avoid my triggers, I do not
worry about my food allergy
0.51
Carrying my auto-injector is the
best way of not having a
reaction
0.52
If I carry my auto-injector,
I do not worry about
my food allergy
0.46
I believe my auto-injector can
treat my anaphylaxis
0.73
If I use my auto-injector, an
anaphylactic reaction will not
be as bad
0.45
I feel comforted by having my
auto-injector with me [Ex]
0.25
Note. [Ex] denotes items that were excluded from use in scales due to low factor loadings or crossed-
construct loadings.
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Table 2. Principal component analysis on revised Illness Perception Questionnaire
IPQ-R subscale
(Cronbach’s a)
Factor loadings
1 2 3 4 5 6 7
Emotional representation (a = .88, mean = 15.61, SD = 6.09)
My food allergy makes me feel afraid 0.83
Having this food allergy makes me feel
anxious
0.77
When I think about my food allergy, I get
upset
0.70
My food allergy makes me feel angry 0.65
My food allergy does not worry me [R] 0.62
I get depressed when I think about
my food allergy
0.60
Coherence (a = .89, mean = 20.49, SD = 3.98)
My food allergy does not make any sense
to me [R]
0.93
I do not understand my food allergy [R] 0.92
My food allergy is a mystery to me [R] 0.84
The symptoms of my condition are
puzzling to me [R]
0.71
I have a clear understanding of
my condition
0.58
Personal control (a = .78, mean = 15.38, SD = 4.27)
Nothing I do will affect my food allergy [R] 0.70
What I do can determine whether
my food allergy gets better or worse
0.69
I have the power to influence my food
allergy
0.68
The course of my food allergy depends
on me
0.64
There is a lot which I can do to control
my food allergy
0.52
My actions will have no effect on the
outcome of my food allergy [Ex]
0.31
Timeline acute/chronic (a = .85, mean = 24.57, SD = 4.24)
My food allergy will last for a long time 0.83
I expect to have food allergy for the rest
of my life
0.74
My food allergy is likely to be permanent
rather than temporary
0.71
My food allergy will improve in time [R] 0.64
My food allergy will pass quickly [R] 0.60
My food allergy will last a short time [R] 0.59
Timeline cyclical (a = .77, mean = 5.64, SD = 2.36)
I go through cycles in which my food
allergy gets better and worse
0.84
My symptoms come and go in cycles 0.81
The symptoms of my condition change a
great deal from day to day
0.55
Continued
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between adherence to self-care behaviours, demographics, HBM constructs and IPQ-R
constructs were made.
As neither the HBM questionnaire nor the IPQ-R had been used in adolescent food-
allergic populations, additional validation of the factor structures was conducted to
determinewhich items best represented each constructwithin eachmodel. To determine
howmany factors to retain, parallel analysis was initially conducted. Factor analyses (FAs)
were then conducted using the maximum-likelihood extraction method and oblimin as
the rotation method on the 32 items relating to the HBM and the 38 items from the IPQ-R.
Items that appeared to cross different theoretical constructs and had a low factor loading
(<0.5) were investigated and, if appropriate, removed from further analysis. As
recommended by the instrument’s developers, principal component analysis was used
to test the factor structure of the 18-item IPQ-R cause subscale (Moss-Morris et al., 2002).
To test the ability of the models to explain variance in adherence to self-care behaviours,
two multiple regressions (using forced entry method) were conducted. Any demograph-
ics that significantly correlated with adherence from the bivariate analysis were included
in block one of each multiple regression model.
Table 2. (Continued)
IPQ-R subscale
(Cronbach’s a)
Factor loadings
1 2 3 4 5 6 7
My food allergy is very unpredictable [Ex] 0.37
Treatment control (a = .50, mean = 4.94, SD = 1.92)
My auto-injector can control my food
allergy
0.57
My auto-injector will be effective in curing
my food allergy
0.54
The negative effects of my food allergy can
be prevented by my auto-injector [Ex]
0.37
There is nothing which can help my
condition [Ex] [R]
0.45
There is very little that can be done to
improve my food allergy [Ex] [R]
0.34
Consequences (a = .84, mean = 13.99, SD = 4.91)
My food allergy does not have much effect
on my life [R]
0.61
My food allergy causes difficulties for those
who are close to me
0.59
My food allergy has serious financial
consequences
0.58
My food allergy strongly affects the
way others see me
0.57
My food allergy has major consequences
on my life
0.56
My food allergy is a serious condition [Ex] 0.48
Note. [Ex] denotes items that were excluded from use in scales due to low factor loadings or crossed-
construct loadings; [R] denotes items that have been reverse–coded in line with author recommenda-
tions.
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An a priori power calculation estimated that 191 participants would be required to
explain a medium effect size (F2 = .15) with an alpha = .05 and power = .90 based on a
maximumof 20 explanatory variables. A response rate of 40%was anticipated using postal
questionnaires, requiring a minimum target population of 478.
Results
Demographics of sample
A total of 574 patients were identified from hospital records. Of the 574 questionnaires
sent out, 204were returned, 16 of whichwere deemed ineligible; eight participants were
unknown at the address, three had outgrown their food allergy, and five reported no
longer having an AAI, giving an adjusted response rate of 34% (188/558). Themean age of
participants was 15 years (SD = 1.7) with an equal distribution of males and females
(50%). Eighty-two per cent of participants described themselves as white. The most
common allergies reported were nuts (tree nut, 79% and peanut, 73%), followed by egg
(20%), fish (13%), shellfish (9%), dairy (7%), wheat (3%) and soya (1%). Two or more
allergens were reported by 59% of the sample. Sixty per cent of participants recalled
having experienced an anaphylactic reaction. Forty-one per cent reported carrying their
AAI at all times.
Factor analysis on health belief model items
Parallel analysis of HBM items identified 10 factors to be retained for FA, accounting for
55%of the total variance. Analysis of the factormatrix showed that factor ten included four
items from two different theoretical constructs. Two further items had factor loadings of
<0.05. These six items were excluded from use in the further analysis (Table 1).
As the remaining factor loadings did not demonstrate any mixed constructs, the
perceived barrier items in factors 1, 4 and 5were combined to formone factorwith seven
items. Factors 7, 8 and 9 were also combined to form the factor perceived benefits
consisting of six items. Factors 2, 3 and 6made up the constructs cues to action, perceived
susceptibility and perceived severity, respectively. The Cronbach’s alphas for the
subscaleswere satisfactory, except for perceived benefits (Table 1). The deletion of items
from this subscale did not increase reliability, and therefore, interpretation of findings
should be viewed with caution.
Factor analysis on Revised Illness Perception Questionnaire items
Parallel analysis identified seven factors be retained for FA of the IPQ-R items (excluding
identity and causes), explaining 52% of the variance. Six items were not included in
further analysis as four itemswere found to load onto theoretically different factors, and all
were found to have low factor loadings (<0.05) (Table 2).
Cronbach’s alphas for the subscales were satisfactory except for the subscale
treatment control. The deletion of items did not increase reliability, and therefore,
interpretation of findings using this subscale needs to be viewed with caution. As is
recommended, a final PCA was conducted on the 18 causal items (Moss-Morris et al.,
2002). Four factors emerged, which accounted for 65% of the total variance. However,
examination of the content of the factor loadings showed these were non-sensical and
these causal items were excluded from further analysis.
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Relationships between adherence to self-care behaviours and explanatory measures
From the HBM, perceived severity (r = .34) and barriers (r = .29) were modestly
correlated with adherence to self-care behaviours (Table 3), as were the IPQ-R subscales
illness identity (r = .28), consequences (r = .32) and emotional representation (r = .41)
(Table 4). Age was found to be negatively correlated with adherence to self-care
behaviours (r = .19, p = .01). Gender and age of diagnosis were not related to
adherence (all ps<.05).
Multiple regression analysis of adherence to self-care behaviours, age and the health
belief model
Table 5 reports amultiple regression to testwhether age, identified in bivariate analysis to
be associated with the dependent variable, and the HBM constructs significantly
accounted for variance in adherence to self-care behaviours. At step 1, age accounted for a
significant proportion of variance in adherence, F(1,150) = 5.60, p = .02. Examination of
the beta indicated that greater adherence to self-care behaviours was associated with
younger individuals. At step 2, addition of the HBM constructs accounted for a significant
proportion of the variance in adherence to self-care behaviours, F(5,145) = 7.53,
p < .001. Examination of the betas indicated that age, perceived severity and perceived
barriers were significantly associated with self-care behaviours. The beta weights
indicated that participants who were younger and those perceiving greater disease
severity were more likely to report desirable adherence behaviours. Reporting greater
perceived barrierswas associated with a reduction in adherence behaviours. This model
accounted for 21% of the variance in adherence to self-care behaviours.
Multiple regression analysis of adherence to self-care behaviours, age and the common
sense self-regulatory model
Table 6 reports the multiple regression to test whether age and CS-SRM constructs could
account for variance in adherence to self-care behaviours. At step 1 of this model, age was
not found to account for a significant proportion of variance in adherence,
F(1,105) = 0.97, p = .33. At step 2, the addition of the CS-SRM constructs accounted
for a significant proportion of the variance in adherence behaviours, F(8,97) = 4.86,
p < .001. Assessment of the betas indicated that illness identity, emotional representa-
tion and timeline cyclical beliefswere significantly associatedwith adherence to self-care
behaviours. The beta weights indicate that participants who reported strong illness
identities and greater emotional representations to their food allergy weremore likely to
adhere to self-care behaviours. Conversely, greater timeline cyclical beliefs were
Table 3. Pearson’s correlations between health beliefs and adherence to self-care behaviours
Adherence Susceptibility Severity Barriers Benefits
Susceptibility 0.10 -
Severity 0.34*** 0.39*** -
Barriers 0.29*** 0.13 0.06 -
Benefits 0.02 0.04 0.16 0.11 -
Cues to action 0.01 0.03 0.10 0.19* 0.01
Note. p < .05*, p < .01**, p < .001***.
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associated with a reduction in self-reported adherence. This model accounted for 25% of
the variance in adherence to self-care behaviours.
Discussion
This study aimed to identify explanations for adherence to self-care behaviours in
adolescents with food allergy, an area that has received no empirical attention previously.
Table 5. Multiple regression analysis using health belief model constructs to explain adherence to self-
care behaviours
Variable b (SE) t-value
BCa 95% CI
Lower Upper
Step 1
Age 0.30 (.14) 2.37* 0.60 0.02
Step 2
Age 0.25 (.12) 2.15* 0.53 0.04
Perceived severity 0.37 (.07) 4.35*** 0.23 0.53
Perceived susceptibility 0.001 (.09) 0.10 0.20 0.18
Perceived barriers 0.18 (.04) 4.07*** 0.27 0.10
Perceived benefits 0.01 (.10) 0.22 0.23 0.16
Cues to action 0.01 (.04) 0.22 0.05 0.07
Note. BCa = bias corrected accelerated.
For step 1, adjusted R2 = .03, F(1,150) = 5.60, p = .02; step 2, adjusted R2 = .21, F(5,145) = 7.53,
p < .001, p < .05*, p < .001***.
Table 6. Multiple regression analysis using common sense self-regulation model constructs to explain
adherence to self-care behaviours
Variable b (SE) t-value
BCa 95% CI
Lower Upper
Step 1
Age 0.14 (.16) 0.98 0.47 0.15
Step 2
Age 0.14 (.14) 1.11 0.39 0.11
Illness identity 0.14 (.05) 2.59** 0.04 0.24
Emotional representation 0.16 (.04) 3.60*** 0.07 0.24
Coherence 0.09 (.05) 1.80 0.002 0.20
Personal control 0.01 (.05) 0.10 0.09 0.11
Timeline acute/chronic beliefs 0.01 (.06) 0.23 0.09 0.12
Timeline cyclical beliefs 0.16 (.08) 1.74* 0.35 0.01
Treatment control 0.18 (.12) 1.50 0.07 0.46
Consequences 0.03 (.06) 0.48 0.07 0.14
Note. BCa = bias corrected accelerated.
For step 1, adjusted R2 = .00, F(1,105)=.97, p = .33; step 2, adjusted R2 = .25, F(8,97)=4.86, p < .001.
p < .05*, p < .01**, p < .001***.
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Application of the HBM and the CS-SRM revealed that both models offer moderate
explanation for the variation in adherence to self-care behaviours (HBM R2 = .21, CS-SRM
R2 = .25). Despite explaining only a moderate amount of variance in behaviour, the
questionnaires used for eachmodelwere found to be feasible to implement in adolescents
with food allergy. Several important and modifiable explanatory factors were identified
from each model.
The health belief model
From the HBM, perceived severity and perceived barrierswere found to be significantly
correlated with adherence in self-care behaviours. Those who reported greater
perceptions of the severity of their food allergy reported greater adherence to self-care
behaviours. Conversely, greater perceived barriers to following advice were associated
with a reduction in reported adherence to self-care behaviours.
The results support the findings from a recent meta-analysis examining the
effectiveness of HBM variables in predicting behaviour (Carpenter, 2010). Perceived
barriers appeared to be the strongest predictor of behaviour in comparisonwith all other
HBM constructs. Perceived barriers were found to predict behaviour more effectively
when the recommended behaviour involved the prevention of a negative health outcome
rather than compliance with treatment (Carpenter, 2010). This finding is particularly
interesting in relation to adolescents with food allergy as the prevention of a negative
health outcome, an allergic reaction, requires active avoidance of the allergens together
with carrying, but rarely using, medication. This may explain why perceived barriers are
pertinent to this population.
Carpenter’s (2010) meta-analysis also reports that perceived severity was found to
have better predictive ability when the behaviour was related to adherence to
prescription medication rather than adherence to preventive health behaviours such as
smoking cessation, undergoing screening or condom use. One possible explanation is
that conditions where a prescription medication is required prompt individuals to
think more seriously about their risks and of the consequences of not adhering to
advice (Carpenter, 2010). In this study, the prescription of AAI was an eligibility
requirement that could explain why perceived severity was strongly related to
adherence behaviours.
The HBM questionnaire used in this study was based on Champion’s (1984) work and
provided an adequate measure for the majority of health belief subscales. However,
further work is needed to improve the reliability of the items, with particular attention
paid to the subscale perceived benefits. The use of conditional rather than unconditional
measures of perceived severity and susceptibility to the disease condition, where
responders indicate their susceptibility to a negative health outcome if a specific
preventive action is taken, may have yielded different results (van der Velde, Hooykaas &
van der Pligt, 1996). There is currently no standardized measurement for the constructs
found within the HBM despite the model being one of the earliest theoretical
frameworks applied to health research. This limits the practical utility of the model and
the potential to generalize knowledge across contexts, consequently inhibiting the
design of future effective theory-based interventions. A generic tool to measure HBM
constructs which can be adapted to disease condition, similar to the IPQ-R for the CS-
SRM, has been proposed to ensure greater standardization of the HBM constructs
(Sutton, 2001).
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The common sense self-regulation model
Those who identified strongly with their food allergy and had stronger emotional
representations of their food allergy (feelings of anxiety, anger and depression) reported
greater adherence to self-care behaviours. This result supports the later addition of a
measure of emotional representation of illnesswithin the IPQ-R and gives credibility to the
argument that the role of emotion is lacking in other models (Sutton, 2001). Participants
who perceived their food allergy to be more unstable, unpredictable and episodic in
naturewere less likely to be adherent to self-care behaviours.Onepossible explanation for
this finding is that approximately 40% of participants had never experienced, or did not
recall, an anaphylactic reaction, and for thosewhohad experienced anaphylaxis, itwas an
extremely rare event, occurring only once or twice to date. The infrequency of serious
reactions may lead the adolescent to conclude that continual avoidance of allergens and
the need to always carry medication are unnecessary.
An alternative explanation could relate to the fact that food allergy is chronic and
episodic and that the food-allergic individual is completely symptom-free unless the
allergen is consumed. Thus, the freedom from symptoms for sustained periods of time
may give the individual themisleading impression that they are no longer affected, causing
adherence to self-care behaviours to diminish. This explanation would support the
findings of Meyer et al. (1985) who found that individuals with hypertension monitored
their condition on symptoms despite knowing their condition to be asymptomatic. An
equally valid alternative explanation could be that as time passeswithout experience of an
allergic reaction or symptoms, the individual perceives themselves to be at reduced risk
and their food allergy and management to be less salient.
Our results support the reported strengths andweakness of eachmodel as highlighted
in recent research (Henshaw& Freedman-Doan, 2009). In particular, they suggest that an
integrated or hybrid model may be better at explaining adherence in this population. It
may be beneficial for future HBM questionnaires to consider the inclusion of broader
items encompassing timeline beliefs and illness identity, which may add a fuller
description to the perceived severity construct.
Limitations
This study used a novel approach to understand food allergy–related behaviours. It is the
first time the IPQ-R has been used in a large sample of adolescents, and the first time it has
been used to understand adherence in food-allergic individuals. Our research was
exploratory in nature and has identified possible targets for intervention that have
previously received little attention; however, the cross-sectional design makes it
impossible to infer causality between the variables measured. Future studies using
prospective or longitudinal designs would enable an understanding of the causal
relationships and identify the stability (or perhaps instability) of health beliefs and illness
perceptions amongst adolescents with food allergy.
Internal reliability of the scales was found to be adequate, with two exceptions:
perceived benefits from the HBM and treatment control from the CS-SRM. Other
measures of external and internal reliability, such as test–retest reliability and content
validity from adolescents, would have strengthened the methodology, but these were
not performed to reduce participant questionnaire burden. Whilst the response rate in
this study was low (34%), it is comparable with previous research looking at illness
perceptions and coping in members of an allergy support group (31%) (Knibb & Horton,
2008) and surveys amongst adolescents (33%) (Richards et al., 2010). With a low
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response rate, one is concerned by possible responder bias. Responders and non-
responders were comparable in gender (no difference) and age (responders were on
average six months younger than non-responders). A possible explanation for the
propensity for younger responders in this study may relate to the fact that guardians of
13- to 15-year-olds received their adolescent’s invitation to the study, and there may have
been parental encouragement to participate.
Future work
This exploratory study has generated data that will inform the design of interventions to
improve adherence to self-care behaviours amongst adolescents with food allergy. For
example, the observation that greater perceived barriers are associated with poorer
adherence to self-care behaviours suggests the need for time to be set aside during the
consultation to identify the patient’s personal barriers to following advice. Where
perceived barriersmay be easily overcome, practical advice and solutions could beoffered
directly, or by referral to relevant websites and patient information leaflets. All new
interventions warrant formal evaluation to ensure that they achieve the anticipated
benefits, and incur no unexpected consequences.
It has been said that ‘Essentially all models are wrong, but some are useful’ (Box &
Draper, 1987, p. 424). Our choice of social cognition models was based on the fact that
both offer different constructswhichmay provide useful frameworks for guiding research
in the area of adolescent adherence to self-care behaviours in food allergy. An alternative
social cognition model, such as the Theory of Planned Behaviour (Ajzen, 1985) or the
Protection Motivation Theory (Rogers, 1983), might have revealed alternative findings
due to their conceptual differences. It remains possible that other models could be more
useful and provide additional explanations for adherence to self-care behaviours in
adolescents with food allergy.
Conclusion
This study has provided insight into possible psychological explanations regarding
adherence to self-care behaviours amongst adolescents with food allergy, an area that has
not previously received empirical attention in the past. The health belief model and the
common sense self-regulation model may be useful in understanding behaviour in this
population and devising interventions to improve adherence.
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